Phosphatidylinositol transfer protein from bovine brain. Substrate specificity and membrane binding properties.
A recently developed fluorimetric transfer assay (Somerharju, P., Brockerhoff, H. and Wirtz, K.W.A. (1981) Biochim. Biophys. Acta 649, 521-528) has been applied to study the substrate specificity and membrane binding of the phosphatidylinositol-transfer protein from bovine brain. The substrate specificity was investigated by measuring the rate of transfer, either directly or indirectly, for a series of phosphatidylinositol analogues which included phosphatidic acid, phosphatidylglycerol as well as three lipids obtained from yeast phosphatidylinositol by partial periodate oxidation and subsequent borohydride reduction. Phosphatidylglycerol and the oxidation products of phosphatidylinositol were transferred at about one tenth of the rate observed for phosphatidylinositol while phosphatidic acid was not transferred. It is concluded that an intact inositol moiety favours the formation of the putative transfer protein-phosphatidylinositol complex. In addition to phosphatidylinositol, the transfer protein also transfers phosphatidylcholine. In order to obtain information on the possible occurrence of two sites of interaction, vesicles consisting of either pure 1-acyl-2-parinaroylphosphatidylinositol or 1-acyl-2-parinaroylphosphatidylcholine were titrated with the protein. Binding of labeled phospholipid to the protein was represented by an increase of lipid fluorescence and found to be much more efficient for phosphatidylinositol than for phosphatidylcholine. This is interpreted to indicate that the protein contains an endogenous phosphatidylinositol molecule which can be easily replaced by exogenous phosphatidylinositol but not by phosphatidylcholine, a lipid with a lower affinity for this protein. Thus the binding sites for the two phospholipids are mutually exclusive, i.e. phosphatidylinositol and phosphatidylcholine cannot be bound to the protein simultaneously. Finally, the effect of acidic phospholipids on the transfer protein activity was studied either by varying the content of phosphatidic acid in the acceptor vesicles or by adding vesicles of pure acidic phospholipids to the normal assay system. The latter vesicles consisted of either phosphatidic acid, phosphatidylglycerol, phosphatidylserine, phosphatidylinositol or cardiolipin. In both instances the transfer protein activity was inhibited, obviously through the enhanced association of the protein with the negatively charged vesicles. These findings strongly suggest that relatively nonspecific ionic forces rather than specific protein-phospholipid headgroup interactions contribute to the association of the phosphatidylinositol-transfer protein with membranes.